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ABSTRACT 

Background: Malaria is still one of the most important infectious diseases in the world. The disease 
also is a public health problem in south and southeast of Iran. This study programmed to show the 
correlation between regular malaria microscopy training and refresher training courses and control of 
malaria in Iran. 

Methods: Three types of training courses were conducted in this programme including; five — day, 
ten - day and bimonthly training courses. Each of the training courses contained theoretical and 
practical sections and training impact was evaluated by practical examination and multiple-choice 
quizzes through pre and post tests. 

Results: Distribution pattern of the participants in the training and refresher training courses 
showed that the most participants were from Sistan & Baluchistan and Hormozgan provinces where 
malaria is endemic and most cases of the infection come out from these malarious areas. A total of 
695 identified individuals were participated in the training courses. A significant conversely correlation 
was found between conducting malaria microscopy training courses and annual malaria cases in Iran. 
Conclusion: Conducting a suitable programme for malaria microscopy training and refresher train- 
ing plays an important role in the control of malaria in endemic areas. Obviously, the decrease of ma- 
laria cases in Iran has been achieved due to some activities that malaria diagnosis training was one of 
them. 
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Introduction 

Malaria is still one of the most im- 
portant infectious diseases in the 
world and is a life threatening in the 
malarious areas. According to the report of 
WHO, 216 million malaria cases with an esti- 
mated of 655000 deaths were officially record- 
ed in 2010 (1) .The infection continuous to be 
the major cause of about 30% morbidity and 
15% mortality cases in some malarious areas 
(2). Different activities such as vector control, 
indoor residual spraying, using larvicidals, im- 
pregnated bed net and biological control are 
utilized to combat the problem. Long term 
experiences show that besides the administra- 
tive and vector control activities, on time ac- 
tive and passive case finding, prompt and ac- 
curate parasite detection and then treating by 
effective antimalarials can result in a consider- 
able reduction in malaria incidence, and suc- 
cessful implementation of malaria control 
programme (3). On the other hand, accurate 
and on time diagnosis of malaria parasites can 
be achieved by trained and skilled microsco- 
pists or laboratory technicians. Therefore, 
training affair in the field of malaria microsco- 
py plays an important role in proficiency of 
microscopists and laboratory technicians. In- 
deed, such wisely investment will strongly fa- 
cilitate the control and elimination of malaria 
in malarious areas. 

Malaria is a public health problem in south 
and southeast of Iran. The annual reports of 
Communicable Disease Centre (CDC) show 
that the number of malaria cases from 19129 
cases in 2001 has been decreased to 2656 cas- 
es in 2011(1). 

This study was programmed to show the cor- 
relation between regular malaria microscopy 
training and refresher training courses and 
control of malaria in Iran. 

Material and Methods 

Since long history of collaboration between 
Malaria Control Department, Ministry of 
Health and School of Public Health (Tehran 



University of Medical Sciences) the School of 
Public Health, TUMS, Iran has been desig- 
nated as a research and training focal point of 
malaria programs including malaria micro- 
scopy. Three types of training courses were 
conducted in this programme including: 

1. Five-day training course for refreshing 
knowledge of those laboratory technicians 
who are involved in laboratory diagnose of 
malaria. 

2. Ten-day training course for refreshing 
knowledge of malaria microscopists. 

3. Bimonthly training course for those eligible 
individuals that could be malaria microscopist 
in health centers. 

The objectives of the training course for the 
first and second items were to strengthen the 
knowledge of participants in the field of mala- 
ria microscopy and for the third item were to 
train the malaria microscopy for new eligible 
participants. Each day of the courses covered 
seven training hours (theory and practical). 
Training impact of the courses was evaluated 
by practical and multiple —choice quizzes 
through pre and post tests. 
This study was designed as a retrospective 
study to consider the number of participants, 
their geographical distribution, and their aca- 
demic grades, quality of the training and also 
the influence of a decade (2001 - 2011) mala- 
ria microscopy training courses on the control 
of malaria in Iran. 

Entry requirements 

The refresher training courses were designed 
for microscopists and laboratory technicians 
and the bimonthly course was conducted for 
eligible high school graduated students. 

Course contents 

Each of the courses was divided into two sec- 
tions of training as: 

1- Theoretical subjects including: Introduc- 
tion to malaria microscopy, malaria parasites, 
life cycle and morphology of human plasmo- 
dia, morphology of blood cells, antimalarial 
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drugs and treatment of uncomplicated malaria, 
drug resistance in malaria parasites and Rapid 
Diagnostic Tests (RDTs). The theoretical sub- 
jects were presented according to the basic 
malaria microscopy (4). This section in each 
course covered about one-third of the course 
duration. 

2- Practical subjects including: blood collec- 
tion, preparing thick and thin blood smears and 
staining them with Giemsa stain, detection of 
malaria parasites, differentiating between human 
plasmodia, artifacts, counting malaria parasites, 
keeping and storing the examined sUdes, record- 
ing the results and preparing relevant reports. The 
practical subjects were performed according to 
the standard operating procedures (SOPs) of 
WHO manuals (4, 5). This section of the each 
course covered two-third of the course duration. 

Results 

Distribution pattern of the participants in the 
training and refresher training courses showed 
that the most participants were from Sistan & 
Baluchistan and Hormozgan Provinces where 
malaria is endemic and most cases of the in- 
fection come out from these areas in Iran. 
Distribution pattern of the participants ac- 
cording to the course conduction year is 
shown in Fig. 1. A total of 695 identified indi- 



viduals were participated in the training cours- 
es. 




2001 2002 2004 2005 2006 2007 2008 2009 2010 2011 



Years 



Fig. 1: The number of individuals participated in 
the microscopy malaria courses during 2001- 2011 

The Table 1 shows the number and site of the 
courses as well as the mean of pre and post 
tests in each year. The table also shows a sig- 
nificant difference between the grades of pre 
& post tests (P <0.001). According to this ta- 
ble most of the courses were conducted at the 
Bandar-Abbas Health Research Station in 
Hormozgan Province. 

Correlation between conducting malaria mi- 
croscopy training courses and annual malaria 
cases in Iran is illustrated in Fig. 2. 
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Fig. 2: Comparison between trend of malaria cases and number of trained malaria microscopists during 

2001-2011 
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Table 1: The number of participants, courses, site of the courses and mean of pre & Post tests in 2001 — 

2011* 



Years 


Courses 
(no.) 


Participants 
(no.) 


Site of courses 


Pre tests mean 


Post tests mean 


2001 


1 


23 


Tehran** 


11.57 


17.02 


2002 


1 


18 


Bandar- Abbas *** 


11 


17.30 


2004 


1 


18 


Bandar- Abbas 


10.36 


18.58 




1 


19 


Bandar- Abbas 


9.19 


18.67 


2005 


1 


20 


Tehran 


7.28 


18.41 




1 


21 


Bandar- Abbas 


11.88 


19.45 




1 


21 


Bandar- Abbas 


12.36 


18.72 


2006 


1 


20 


Bandar- Abbas 


9.20 


18.42 




1 


23 


Tehran 


10.26 


19.18 




1 


22 


Bandar- Abbas 


11.41 


19.10 




1 


21 


Tehran 


9.26 


19.35 




1 


14 


Qrumiyeh 


9.95 


17.54 


2007 


1 


23 


Bandar- Abbas 


9.94 


19.48 




1 


19 


Tehran 


10.37 


19.50 




1 


21 


Bandar- Abbas 


9.79 


19.23 




1 


14 


Tehran 


8.75 


18.94 


2008 


1 


28 


Bandar- Abbas 


11.51 


19.55 




1 


10 


Tehran 


10.70 


19.87 




1 


22 


Bandar- Abbas 


11.28 


18.23 




1 


23 


Bandar- Abbas 


10.90 


18.63 




1 


24 


Iranshahr 


11.72 


18.14 




1 


21 


Tehran 


10.05 


18.59 


2009 


1 


21 


Bandar- Abbas 


10.61 


18.46 




1 


20 


Bandar- Abbas 


7.23 


19.26 




1 


24 


Bandar- Abbas 


11.90 


18.97 




1 


18 


Tehran 


11.35 


19.31 


2010 


1 


23 


Bandar- Abbas 


12.74 


18.17 




1 


21 


Tehran 


10.59 


19.46 




1 


20 


Tehran 


11.13 


18.89 




1 


21 


Bandar- Abbas 


9.62 


18.80 




1 


20 


Tehran 


12.01 


19.46 


2011 


1 


17 


Tehran 


9 


1849 




1 


19 


Tehran 


10.3 


19.17 




1 


14 


Bandar- Abbas 


10.02 


19.16 




1 


12 


Tehran 


12.82 


19.32 


Total 


35 


695 




10.57 


18.81 



*There did not conduct any course in 2003 due to some planning problems. 



**School of Public Health 

*** Bandar — Abbas Health Research Station 



Discussion 

In addition to well adopted administrative and 
vector control activities, prompt case finding 
in malaria infection and accurate treatment of 
the disease plays an important role in control 



and ehmination of malaria. On the other hand, 
on time treatment of malaria infection de- 
pends on the exact and swift diagnosis of ma- 
laria parasites. 

Although clinical signs particularly in 
malarious areas can guide the physicians to 
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suspect malaria infection, it is not sufficiently 
sensitive and specific. Due to avoiding pre- 
sumptive treatment for malaria in cases come 
out with fever, the current WHO recommen- 
dation emphasizes on the systematic testing of 
all fever cases (6). Detection of malaria para- 
sites and differentiating between them is cru- 
cial for accurate treatment of the infections. 
Although some other methods such as PCR, 
Quantitative Buffy Coat (QBC), Indirect Fluo- 
rescent Antibody (I FA) and light microscopy 
can be used for diagnosis of malaria parasites, 
among them light microscopy is the conven- 
tional and method of choice for malaria case 
detection of malaria parasites in the most of 
malarious areas. 

In the light microscopical method prompt and 
exact diagnosis also depends on two princi- 
ples; well trained and skillful microscopists 
and good materials and equipments. The latter 
is usually available in the markets, but rearing 
the competent microscopists takes time and 
needs adequate expenditures. Such aim can be 
achieved with designing a reasonable pro- 
gramme. The results of this study show that 
employing the trained malaria microscopists in 
their right place will lead to the desirable re- 
sults (Fig. 2). Finding from some studies in 
Africa counted a number of facts for poor 
performance of routine microscopy in health 
facilities that insufficient training was one of 
the leading rationale for the shortcomings 
(2,7). A 3-day refresher training programme 
conducted in Uganda could significantly im- 
prove the knowledge of health facilities staff 
in the field of practical malaria microscopy (8). 
Kahama-Maro et al. showed that 53% of 
blood films were diagnosed as positive by rou- 
tine laboratories, whereas only 2% of the films 
were found positive by expert microscopy 
during the re-checking process. They conclud- 
ed that such poor implementation of routine 
microscopy is due to several factors including 
lack of competency in laboratory technicians 
(9). Our long term experiences show that 
training and refresher training courses of ma- 
laria can significantly affect on the competen- 



cy of microscopists and laboratory techni- 
cians. According to our knowledge most of 
the trained and refresher trained individuals 
included in this study were engaged with ma- 
laria affairs particularly in the field of malaria 
microscopy. Theoretical and practical evalua- 
tion in each course showed considerable im- 
provement in most of the participants. The 
evaluation indicated that participants from 
non-endemic districts need more retraining 
than those who were from malaria endemic 
districts. 

Conclusion 

Preparing a suitable programme for training 
and refresher training courses in the field of 
malaria microscopy can have a considerable 
impact on the knowledge and competency of 
the microscopists and laboratory technicians 
as well as plays an important role on control 
of malaria in endemic areas. 
Obviously, the decrease of malaria cases in 
Iran has been achieved due to some activities 
that malaria diagnosis training was one of 
them. 

Acknowledgments 

The authors would like to thank Dr. AR 
Mesdaghinia, Dr. Ranjbar, Dr. H Ladoni, Dr. 
H Edalat, Dr. M Mohebali, Dr. HR Baseri, 
Dr. M Akhondi, Mr. MT Satvat, Mrs A 
Torabi, Mr. A Pakari, Dr. MA Hanafi-Bodjd, 
Dr. K Holakoei, Dr. A Rashidian, Dr. H 
Hajjaran ,Mr. A Rahimi, Mrs H Samimi, Mrs 
A Riazi, Mr A Amiri, Mrs E Ghodrati- 
Mogoddam, Mr H Javdan, Mrs R Kamyabi, 
Mr H Shabkhiz, Dr R Safari, Dr A 
Abolghasemi, Dr T Gholamzadeh, Dr. N 
Paktinat,Mrs Faraji and Mrs Nikpour for their 
valuable contributions. The malaria micros- 
copy training and refresher training courses in 
this study were financially supported by Cen- 
ter for Communicable Diseases Control, Min- 
istry of Health & Medical Education, Iran. 
The authors declare that there is no conflict of 
interest. 



108 



Available at: http://ijpa.tums.ac.ir 



Nateghpour et ah: The Role of Malaria Microscopy Training . 



References 

1. World Health Organization (2011). World- 
malaria-report- 201 1 

http: / / www.who.int/ world-malaria- report- 
201 1 /9789241 564403-eng.pdf. 

2. Ngasala B, Mubi M, Warsame M, Petzold 
MG, Massele AY, Gustafsson LL, Tomson 
G, Premji Z, Bjorkman A. Impact of training 
in clinical and microscopy diagnosis of child- 
hood malaria on antimalarial drug prescrip- 
tion and health outcome at primary health 
care level in Tanzania: A randomized con- 
trolled trial. Malaria Journal. 2008;7:199. 

3. WHO (2006). Guidelines for the treatment 
of malaria. Geneva, Switzerland. 

4. WHO (1991). Basic malaria microscopy (Part 
1: Learner's Guide). World Health Organiza- 
tion. Geneva, Switzerland. 



5. WHO (2009). Malaria microscopy quality as- 
surance manual (Version 1). World Health 
Organization, Geneva, Switzerland. 

6. WHO (2010). Guidelines for the treatment 
of malaria. Geneva, Switzerland. 

7. Barat L, Chipipa J, Kolczak M, Sukwa T. 
Does the availability of blood slide micros- 
copy for malaria at health centers improve 
the management of persons with fever in 
Zambia. Am J Med Hyg. 1999; 60:1024-1030. 

8. Kiggunda M, Nsobya Sh, Kamya MR, Filler 
S, Nasr S, Dorsey G, Yeka A. Evaluation of a 
comprehensive refresher training program in 
malaria microscopy covering four districts of 
Uganda. Am J Trop Med Hyg. 2011; 
84(5):820-4. 

9. Judith Kahama-Maro, Valeric DAcremont, 
Deo Mtasiwa, Blaise Genton, Christian 
Lengler. Low quality of routine microscopy 
for malaria at different levels of the health 
system in Dar es Salaam. Malaria J. 
2011;10:332. 



Available at: http://ijpa.tums.ac.ir 



109 



